The synthesis of subunit polypeptides of the crystalloid protein complex has been examined in endosperm from developing castor bean (Ricinus communis L. cv Hale) seeds. Pulse-label and -chase studies in vivo have shown that synthesis initially involves the formation of high molecular weight precursors (50 to 60 kilodaltons) comprising peptidelinked acidic and basic polypeptides. Precursor processing involves the posttranslational cleavage of the peptide bond to yield authentic and polypeptides. This processing has a half-life of 35 to 40 minutes and is preceded by a 45-to 60-minute lag period. Both precursor and subunit polypeptides are shown to exhibit similar molecular weight and pI heterogeneity, and this is suggested to be due to the expression of a multigene family.
The 11S crystalloid proteins are the major storage proteins in castor bean where they make up some 75% ofthe protein reserve in the mature seed endosperm (10, 19) . These proteins are a complex of at least six oligomers which are present in different amounts in the seed (9) , and are packaged in protein bodies as a highly insoluble inclusion (14) . Each holoprotein is a hexamer (Mr 330 kD; Refs. 6 and 9), and subunits comprise two polypeptides with different mol wt and pl values (9) . The high content of these proteins in the seed, and their highly insoluble nature, which renders them easily separable from other castor bean storage proteins (10) , makes them ideally suited as a model system to examine the synthesis and processing of seed storage proteins prior to their packaging in protein bodies. In this regard, we have shown (10) (10) . In all cases ME was included in the solubilizing buffer to eliminate inter-and intrapolypeptide disulfide bridging (9, 15) . In pulsechase experiments, the endosperms were first labeled with [3H] leucine for 15 min, quickly rinsed with deionized H20, and the radioisotope replaced with 100 ,ul 10 mm unlabeled leucine. The incubation was continued for the desired time period. CP complex separation was as described above. Radioactivity in the CP fraction was determined by TCA precipitation.
Electrophoresis. Prior to electrophoresis, the SDS-dissociated CP complex subunits were reduced by making the extract 5% in ME. Gel loading was based on dpm per extract. SDS-PAGE was carried out on 12% gels using an LKB 2001 vertical slab gel apparatus ( 12) . The procedures for two dimensional electrophoresis, involving IEF, have been outlined previously (9) . Following electrophoresis, the gels were stained with Coomassie blue (21) and this was followed by fluorography using EnHance (New England Nuclear). The gels were dried, and then exposed to xray films (Kodak X-Omat AR-5) for autoradiography at -70°C (13) . The fluorographs were quantified by densitometry using a Hoefer GS 300 gel scanner.
RESULTS
Previously (9) , we have shown that the castor bean crystalloid is a complex of at least six closely related oligomers which are present in different amounts in the protein body. Each holoprotein subunit is composed of two polypeptides linked by disulfide bridges. The nomenclature used in this paper to describe the CP complex (CPj) subunit and acidic (CPa) plus basic (CPa) polypeptide pair relationships, and the mol wt of individual subunits and polypeptides, is shown in Figure 1 .
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